Coccinellid beetles are known to secrete droplets of blood from the joints when they are molested. 1 A number of alkaloids are present in this reflex bleeding which is considered as a mode of their chemical defense. These alkaloids are also responsible for their aposematic coloration. About fifty alkaloids like azaphenalenes, azabicyclononanes, harmonine, pyrrolidines, piperidines, aromatic amines, azamacrolides, and some dimmeric alkaloids have so far been isolated from about thirty five species of the Coccinellidae. [2] [3] [4] The deterrent and toxic properties of these defensive alkaloids prompted us to investigate Harmonia axyridis and Aiolocaria hexaspilota for their alkaloidal constituents. We here report the isolation of a new natural product 3-hydroxypiperidin-2-one (1) and harmonine (2) from these species of Coccinellidae.
Compound 1 was isolated as a light yellow solid. The [M + H] + peak was observed at m/z 116.0-712 in the HRFABMS which corresponded to the molecular formula C5H9NO2. The formula showed two degrees of unsaturation. A broad band at 3398 cm −1 in the IR spectrum suggested the presence of OH and NH groups. A strong band at 1619 cm −1 indicated an intra-molecular hydrogen bonded carbonyl group. The 1 H NMR of 1 displayed a proton signal at δ 3.94 that was correlated to a carbon signal at δ 62.5. This signal showed correlations with the methylene protons at δ 2.28 and 2.09. The methylene proton signals at δ 3.36 and 3.20 showed correlation with a carbon signal at δ 46.5 indicating that they are vicinal to a nitrogen function. These proton signals showed strong correlation with the methylene proton signal at δ 1.96 that showed further correlations with the methylene proton signals at δ 2.28 and 2.09. Thus the entire proton signals in the COSY spectrum comprised a single spin system. The 13 C NMR spectrum featured a carbonyl carbon at δ 174.5 (C-2), an oxygenated carbon at δ 62.5 (C-3), and a carbon attached to nitrogen at δ 46.5 (C-6). The signals at δ 31.0 and 24.5 were assigned to C-4 and C-5, respectively, and 1 H-13 C connectivities were confirmed by an HMQC experiment. The COSY and HMBC correlations were also in accordance with the proposed structure ( Figure  1 ). Thus the gross structure was determined as 3-hydroxypiperidin-2-one. The compound showed an optical rotation of −53 o which was the same in sign to that of the earlier synthesized (S)-3-hydroxypiperidin-2-one ( −6 o ) 5, 6 but the degree of rotation was different. The isolated compound was quite pure and the structure was well established by 2D NMR techniques so we deduce that 1 also has (3S)-stereochemistry. This compound has previously been synthesized 6 but to the best of our knowledge it is the first report of its occurrence as a natural product. The reported mp of the synthetic compound varied from 133 to 171 o C, depending on its optical purity. NMR spectrum. The LRFABMS showed an [M + H] + ion at m/z 283 which gave a molecular formula C 18 H 38 N 2 in combination with the NMR data. The location of the double bond was determined based on the significant allylic cleavages at m/z 168 and 114 in the FAB-CID MS/MS. These findings suggested the gross structure of compound 2 as harmonine, previously isolated from Harmonia leis conformis and Hippodamia convergens. 10 The geometry of the double bond was determined as cis on the basis of the chemical shift value of the allylic carbons (see Experimental) while the absolute stereochemistry was presumed to be the same as that of harmonine.
11
Compounds 1 and 2 were evaluated for their cytotoxicity against five human solid tumor cell lines, and 2 was found to posses significant cytotoxicity against these cell lines (Table  1) . Compound 2 was also evaluated for its inhibitory activity on several enzymes that are considered as therapeutic targets of Alzheimer's disease. It showed a week inhibitory activity against acetylcholinestrase (AChE), prolylendopeptidase (PEP), and neuraminidase (Table 2) .
Experimental Section
General Experimental Procedures. Melting point was measured on an Electrothermal digital melting point apparatus and was uncorrected. Optical rotations were measured on a JASCO DIP-370 digital polarimeter. IR spectra were obtained using a JASCO FT/IR-410 spectrometer. 
